The F658G substitution in Saccharomyces cerevisiae cohesin Irr1/Scc3 is semi-dominant in the diploid and disturbs mitosis, meiosis and the cell cycle.
The sister chromatid cohesion complex of Saccharomyces cerevisiae includes chromosomal ATPases Smc1p and Smc3p, the kleisin Mcd1p/Scc1p, and Irr1p/Scc3p, the least studied component. We have created an irr1-1 mutation (F658G substitution) which is lethal in the haploid and semi-dominant in the heterozygous diploid irr1-1/IRR1. The mutated Irr1-1 protein is present in the nucleus, its level is similar to that of wild-type Irr1p/Scc3p and it is able to interact with chromosomes. The irr1-1/IRR1 diploid exhibits mitotic and meiotic chromosome segregation defects, irregularities in mitotic divisions and is severely affected in meiosis. These defects are gene-dosage dependent, and experiments with synchronous cultures suggest that they may result from the malfunctioning of the spindle assembly checkpoint. The partial structure of Irr1p/Scc3p was predicted and the F658G substitution was found to induce marked changes in the general shape of the predicted protein. Nevertheless, the mutant protein retains its ability to interact with Scc1p, another component of the cohesin complex, as shown by coimmunoprecipitation.